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ft«*^t¥*as3*»c 
0&«Wft&*?fcm>it*fti!wxT*ft*i-K at/ 

SAM % It* $ tifc»Mfc*CI»t L TflT £ «fc 9 caiMHStMfliT* 

So 

[»3£«83 -simm** at«ittiittr» J: ft nr^ 

**S£ft»ISLTL>$tiasaMr 3K«S*»t,rP-G^S^<?5^^a«S«!IS 

7*0 t^t >2" ju^jaigiz «* »j tt ^ * n * <fc 0 1- ■> * * mi&s^ oss * 

1 a -t * * v a - jmmmc * »; ts^ * ft * 5 IC SKftffirt * E«T *«S*<o 

yo-b^^v- -JMHWCJ: Uft^SnfcJ: ?iZ7P-b ^SF*30>X l"*- * 
[»*Ig2 3] yPt^t*>'j-^tt»8^ ^I/\-l!Li(7)/;»i:yP 

-t2^a*m«L3t>^ffla<o^»t-'>« < t> 1 raooxM-ftgitAft*** 

«L, yd-fe-aSKOxyx-tgtfAti, 7X/>-*aJift ISfr U, ^Dt^£# 
c,^x/N-tBl*;t±i'ttSJ: ?lw#ftB8$, "5 LT^XM-<75ESU*K;i»f1Mi3 

USIf^Pt^^i:!^ COSRRftir^rp-fe*^ E*««->'a-^ 
ft * E7M6T TJSRKrt OflE* ft Jift $ * 5 * 5 K XMK: 7 



• 2 0 02-51 1529 


TaS3rt*>*9U£*J ft »*T 5 9 Izm^ilftT'MKtHz >V- 
ft(Hx*»^2C0«a 6 

»ft*U *«<&iBJt*S>*Ov><70>rtffi0>»S«fc »J*L*atfli1 (DSIJlo 
[W*igi 41 ±»Efi*>1*-fcT»Efl*>ir-fc^#fcfc'7*p-b 

iW^igl 51 yt9^';Ktf<iEttWT*J»*fl1 2 <7)»l e 

t5ti6tiTi^'>^; < *> 1 iicoa^-b>^-ft!EC«i5BI3t« 1 0fl)»lc 

infill 81 7*n-tz^S^c;tI^tLfc*«5 L ^v^tf'ifia«»Sii5^ 
IHI^l 91 ^Pt^SrtCl^n/;^ f^MlL^A'-^-^ 

x l, ^_ ^ _ lc ^ ij ^ B $ tn*T% i o»»o 

[»^ 2 03 ✓ / P"b-y^-» f S*'b>^-t=««*ti, #-P3H3£Sn/5: 
3R9lS^«IWai, S V'3K*«ic J: ij 6 ti *35RfflOia* ft tt»T * J: 9 tr r P 

45^0x/n-/n> K9— , 

^^x/n-/x> K^-icafiStifcT'Pt^I, 

Sl«<0i»*fti|«^ ^'7*a -b ^ ft S ic« x s C 7 > >*P -b ^ 

< 2<icoE7j*jai : E->'i-^raoa73«ftgs^b> isa$n^ffi*« r 

rP-b^StftBS^S^T'**^***^!/. LTKtto fifzS.fjtf 

cft# u . * ti fcBETj ^ * * 6 ura««i«*i*'> $ « * <t ? to 

l»^2 6l 3KlHti<?>a*lW«1f^ro-bX«f, 7P-b^2EP^^<05Kft 

ant €«t»r*j: 9 u:jSf5«sK*^att* 2 5 0->^^A c 

[»^2 7] yp^:^^v^-J^*^l«^Sc^t^T1±»ft3l^ : ILT^e7• 
Qt!^£a7J»JiS^7"7'P-t^ftHic«i. C^rn-b^SEa^ttW^^^a-b 
^«f7*P«b^art<DE^fts«3EU, -f tTrP-b^S7Jftte^S73tC»f#T* * 
9lC«»J#i:«^T*»^H2 3<7)->^xA e 

IW^^2 81 OXM-V-^frftOX/N-ftgltAn*^! Oll^y 

$1 1 C0tfi£* va->M,#d^X/\-ft£ttB&'K gltBKo & »> XM- ft J^S L 

ft«?L^^7^^-->'- fr&Wo 

[W^2 9] ^«l^t>i-^A i t>OX/N-ftSttAn2>S2<7)l8 

IS2C0«I^ : E va-;u^t>Ox/x-ftattSi»K SltBRo^OX/N-ft^t 

« f ffiA^*5«t>*i^aaO!B2<Dffiay^^^ 

1 (D?^*2-';/-JMH»S^J:»m»*ft*I«#JH2 8<0^^^4»-'>-^» 



wum-v- i\,wfm ic * >) mm * n . be i= 2 *> * r ^ a 

SS 2 <7) >' a - it 2 <0 * 5 * * - ^ - itltt W« tC «fc i J JMffll $ n „ H 

Tjgi »u'|g2c7)^7x^-v-^*JjffliSs« f xti@»»J®«^ci: t ;»J«)^ nsw 

#£2 9(7)7 7^?-^-^Io 

K(05itt*a«HRSiattM«T«««frKiC^t;ll**3 6 0)^. 

3 8 ) hie«X0)i»ea ^ iR*a:t= <s v. * rare * n * 3 

3C7)^j£o 

0*133 

{«*l£4 1 1 tti^ailfO^S^ 1 2 mmfc 4 0 m m t <7>fflT' & * 
1 O^S, 



2002-51 1 529 
1»#IM4 2 1 tilBWffOl^Sfl f t(*)2 5 mmTft5»3!fl 1 O»JB 0 
{W*JS4 31 yp**Kfca»LTv,**ttm^sm3ia«OJl2*> 

(»^IS4 4] ^Pt^S^vt7-A7 K, 

yp-feX2rto*<s?- + ? atf 

U**<$tJ«#JS4 4O»l 0 

Ul#3fi4 81 K3E*nfc7*Pt7g»(*lT»«ft7^tWJ^*fc 
fc0IU^-2-*MK«;l*»*J£4 4<0»» c 

*»3*Ig4 8 08i 6 

cm** 5 ii *&5se. 7-Dt7g 4 axmmmmif±r\mo)mm* s J 

Ii83ttg5 2l URft^y'a-iKKs 7*P-b *X tl£*2* 
[W3t«5 31 iRM^va-iU^yD-b-y^-tMlC^-r^M^S 2 <7) 

tt*Ig5 3C7)a$» c 



[M^5 5l CVD^EviL-Jl'tfftO. 6mJ:'i^l<4-l^HT5 
»*Jg5 4(7)»B e 

l»^«56l CVDfvi-^tfrjI. 8mi:'J**<<P^»?m 

[H*iE5 7j I^SMrat^S^E^t^ 5 c mf*JlC£>*«*lg5 

7>T**«3t«5 1 asm. 

[USES 91 aMSCSlR**M'r*7?fc?*oT. 

7d t xs^nx&miettflioftft ens u . 

[»3£ig 6 o l »«<of»® iz a it * Sftssic i ij RR* $ n«a»a*T 

[»3jt« 6 2 3 * JKfi£T * «> tw«3£ * ti ^f^/lt* ICR? U T 31 

t y a ^ £ 1 0 IBJ<7) ?? * % T Z z t 

75i^c 

6 3<7?73i£ e 



(»^316 6) 7D -b ^SP*3C7)S7J * * C»*JS 6 4 
l»3tiS7 0 3 »at»«*»»r*i: t t«u:^t;li**6 4 otto 

[»^7 21 3R«»t=J:»if*6ti/t*fll* r jmWlw*W**HF^Typ 



[0 0 0 1 ] 

[««£«] 

xmii. 1 9 9 8£ 4 E 1 4 Bttlt^EfctiJBO 9/0 6 0 0 0 7 #C0-®Sa«E 
[0 o 0 2] 

1b¥iK*i£ (CVD) ^SEfitJtc. fcttXttBlfcOffiKttKA'fc&ft*^ 

5JS*C tir* U*«ic?fJBI%ffMr «^a-b^TA*e *b*»R»-£a>*>*^tf 
iMM*<&»f*<&£?£ffi&i::<££l$*U :<D«#ttC VDll, K9#C0 

npj»ai/««t»aT«Jt»c=«ffl*n*. cvDtWTftfc^c/^^- 

[0 0 0 3] 

iron *a * oaft * sissc r * 0 >g^ffHE^* +s*^wan« f »iaT« 

*>ft. * 3T#^U3W«»Sn^:*«0»iB±^fflTSe ^'77-13 
10 0 0 4] 

% * * + y * - *f * 1*3 (Cvft A S ft * c aKSfcSS ^ attract* oa* % »SE U 

»r« fc»iw. attamica u *«MiaaMflfM*a r «3* ft*. 

[0 0 0 5] 



2002-511529 

~S8T'tfa»s?&1\ -i0)iljKiaTTl*'*>*^>^X ^**> K (T AE TO 

watt7*^^-*a««)»i %co«ff£im&ttT'<fc5o ic taetos 

[0 0 0 6] 

li, a#4U=a**ftfc#;*i::fc*!6?**o i^-f ft fclB#*»J£Stf 

»Ta»T*»K 39»-p»»«frsT#«^ (M5ot) o nm*>zr*mvz 

[0 0 0 7] 

mnoc v D»a<ofiitWs — jKtc*t*7-a«ffi*c*f LT«a*t* nt^ 

figi^tffSl^^fco *offiiitt, fh^iW^vv'^- h (T EO 
S) , TiCh, V7>, S^V^^T^t?^^?^ K«r£***ft 



o 

[0 0 0 8] 

OftfeOffl^t- t>ttfflT*c fctfT'* £ e 

[0 0 0 9] 

^»lffl(0^«ffl<?>lllB«f fcfl^T' Sic 

[0 0 10] 

i it ifm » ft . « £»* * a * « siaa € wai r « * » >a« #m » ft s 
o a«tti:aaa#j«gt^#tt. $ ft si>jt* u *5 u x s « « 

aKM*t3tKT*3t»^a»iW«»t«l»T*J:?^^a^7^«ft&^o*b 

•y * - 1 aflR*iK*g*£ t3 * e> ft z c 

[0 0 11] 



10 0 12] 

a it WIE**tiK«*tJ*fc«>l-»»Sft'-»HtfliS.So »St 

< it. yp^ vit-tati^6Eicis^^tD^e>ftta^-b>-9'-A f ^s^ai^ 
znrc*). *>ft*asraic*5i*Ttt. rat-/*-!*. ffiiitf^ES^miE 

<t »;f*6ft*iaflt%*y»Teftc 

[0 0 13] 
[0 0 1 4] 

*8B<7>$?£ U^3t«S1M^a6ft*-tO<tfe<?)»»tt. tta**t»fi9i=««iT 
[0 0 1 53 

*^07?iJt:^^TU, IWlE«B««?(R«BtC*s^TiKft*ft. IftSt^O 



to 

10 0 1 6 J 

t*Hr*^y-AO*ffiC*iJit*T * ft* V *k * UHST*^* 

j^*s«nx«*<*nft. s?2ic. ^D-bxsi=iia*tifttte«»«w«^K 

E£*a&tf\ ^<0>J5jiCTBfflG>***«Btt»0>ttffltt»*, *+y + -*f 

m» a . * .» if a««ff w 7 ?m *• w* 1 

ftmcttHo^K^RRtt ?ni, $ *i ft <t ? ic^a«>w*»»^««^W 

StTftJKJS^, 2 5 0 ^m (0. 25^D» Xli C tlWT<D»« * ft «« 
I 0 0 1 7] 

$f-7*--f?-f 7^>H7>K7f | J l7J^>?-ty3t^ ( S e m i c 
onductor Equipment and Materials Int 
ernationa! (SEMI) ) . ¥»*I*0ttl8*O««tt*u: «fc ^ 

B <? tifcM e s c ic* * tifc * ? *»*tf)f*®»i*3KB^T ftc 

10 0 2 1 ] 

g,f.y^^l 03. 105. 107. 109. 111,113.115,11 
751/1 1 5 1*. «»i|<7)IW»V->t«To &W«V->1*. ^-h'Jv/ 
t-?-1 2 1 U*»;»3£Mlw»f»S*ifto 5tC SM«y->^a«5t/8 

(RTD) 1 3 1 tC*»JKffid nfto Cti<7)«we*«Jaia«ItT*fte RTD 
itmt'y »J 3 >WOTT* 7-b JU&U * tift C £ l/^o »t*> x ) =" 

to 0 2 2 j . 

02 •c**n*«**^v*^i 2u. *Mj<&mBtt*tt*3*nfc* 
=t*»;a*to> *e>f*&n*o ssa^, f?KS2 01*3 1 6 L*x>u*ffl 

j:ijMSft*. ??iES2 O0)K«u:tt, ffiBffl* t »?K8 2 0 » 6 #ET ft fc 
tf>tc«4 2 2<7)^»S^E#2 4 0«m<7>£eB<7>Afta^2 2 tf&ltt>nc 
o WMlBaBaMMStift**!*. *E#2 4l«re»i=»l«rtt*'<»** 
(pulse valve)T*5, ****** 
2 4«BK#T*ft c UTfiWH* n*IM«2 6 *6iMMt* ft 

f?KS2 owe>n«. *bbimi ******** a«$« , K«2 os<£ 



tffo. ttX 20 0 2- 51 1529 

£T&ftc 

[0 0 1 8] 
lff*O^R«H<B»a«ftt9n *"" 

^^ttWOff* Ut>*»«0«»J«rttflB*^W6*t«rft?*ft mmu 

10 0 19] 

. w3t«ic*st^T|g»stifto aao@«Bct3^*;anft##ttmi;^€*r 

[0 0 2 0] 

HI ASU'I BlC^Sftft*?^ *£B8(OC VD&BCD5?* Ll^ftWK. 
IStT-^rM 2. 77*>**^©?7v*x^1 4. 7-Ql!^7>^f^ 
1 6M^t7"->^fM 8 it/L^4i^M?titt7v^f/»$«A 

8t^$n>tft!ias^*-v> > K*Jftm?fte »M$nfcynt^*WAs 

tKlf^v^T-AI 2. 14. 16M1 8 ^T^ (0 6 a-ctcE!^$ 

titz) iKOgiUTi^CVD^v'j-M 0^C*)5o CVD^-/2-^ 
_ fl&tcJKBWT* 1 >- h^X2 >- h^SfitS-f, -f tT. V D 

lwB£?*ft*9i^ »7i/x-/\>K^-i:— 1«kT*fc»«BfT«»t«)*a 

UB«»91. 8>- hiUTAft. Btt»#*U^JttS*«=*t»T». 

Tftc 

[0 0 2 3] 

1 «XW«a03RHS2 6lfT5^7X$-7-JH 2 0 >v(7)fl/?<£>injS2^ 

0 2«. ff«iiLU'-tn^nfiib^^>, ffl. jsluftjh -o ^onmmnmvftX 

8 0 6 . 8 0 8. 8 1 0O«kl&%MTft^«>tZ, yp^7i*Fjte«r*^ ^> 
f^.-^ -5Z.Wx-^^"P-fe V**- 8 0 4 IC J: U $ n 5 e 77^^-7-^ 
MM 8 0 2 li. *^ h3>fjL-^-8 0 4tC«fcUBl=rP^^^tS *T, 
^$i&/tEflftCO/ca6C lW0t>a-^8 12. 814 *WSSU. ABSCfllsftjf 
©fc»C5|imy;-^8 1 6SMt5. «y'a-^8 0 6 , 8 0 8 . 8 1 
0, 8 12. 8 1 4»tK8 1 6 t ? 5 * * - ^ - 'HS9M 8 0 2 tWIBJoaft« 
. 0ij3Ll/ h/Ity^^f-f^ (E p i c s data bub 
) 8 2 0 t&&oti1t T7'D7</a (Prof i Bus) f-^S88 1 8 $ 

-**XZ 2 0C99X*-7-M 2 O^aiSStl, ^*>'a-^8 0 6 . 8 0 
8.8 1 0d»6OlKlB«!lK3!J f lft^$tlft^^^^--y-^l 2 0OlCtH«i: 
XETftCt 0 2KfFTo . ^*tI*<T> 

Etftf^«tf>fc»(D3>V-^8 2 2 5?/->^-5 i A(I=?C0rcft<^3>V-'JU8 2 4 
P83>V-JU8 2 2 t 8 2 4 £1*. 97^f-'>-it«»S8 0 2 II 

[0 0 2 4] 

Jltn8#lCU. 77^^-7-WS8 0 2 K, * * h □ > fi - 5» - 8 0 4 
K**JftHSIS*ifcfc*» it«fitrffix84- '>-<r>^T1«XW«aO«»S2 6 ( 
02a) tC«t|grft/t«>ir^ ->'a-iU8 0 8 . 8 1 051/8 1 2 ^a^^^ffi^ 
MUST'**. CCOHEtia' 1 <B^->^xAHi5lt5til^W^<7)Je^^W Srftl/ 

/rOtSOjSRB^a^^^affiSffFTo H:, El 2 c C0«<?O«fi3c^#. sStt^ti-t 
<75H«51^. ai/cnff)ffi^anWTftaiD<7)»»li. WT. i'JBfflCRWSti 




10 0 2 51 

tT!7<>«S5^^^T5tni3»^ : ? L ^7SSSi:l.T«figT?> il BftB 2 8C5fflSt4 
iS£tS 2 8 OS * WSJ *#»*I?S C to fc o TBHIg^* T 5 «fc ? $ ti 

*c SRftaHW^wav^fifttttt, ~«tw, 3t£«g2 8£>E6«ftToTaK#&T 

[0 0 2 6 J 

*?SL<14. sS£S2 8 14. iS5nitJKOJBT'*»K #E#2 4*S3ttiT<5 
fl?E«J»*SltS^9Ctaij*«»Sn*o 3R«S2 8 14. S$*ti5 J:?4'*8E 
ttM fc*l*0Mt¥8]ilSa>*:*>t^ a» * tiXtt > "J * S tifclM5»14tt«* ^ 
«&ti«. *?* U*£»ttllC*l*Tl4, IKIHS2 8 14. Mi-7tJW 

ic»ft1H4t^tieot»ic';v^AroMto> -y *T'««5 n*. Ell ASt/l 

14, B3£1«to*fflfc LT^SRtttfffifB* *U CtUC*5^Tl4. ©tetfttlWS 

8lCBLfc-JMHHl4. X$ 1 06o 68mm (4. 2 . IEffi<0B«9 

3. 98mm (3. 7 0<>*> <7>Hftl S « * *o IKftS 2 8SU r WKS2 014 

e#u:i4. m&&2 8i4. a^i^b sfi : r c t <f < mEtt* s m$ 
a * k aofc s ft* 0 

[0 0 2 7] 

3R^«2 814. «»Oyt2 9 t-$-, «itf7-^7l/7^^ ( 

A$tl5o — WT14, t-*-(4, #<? 7 6. 2mm (3. 0-f . 6 

. 3 5 mm (0. 2 5 -f >*) T'$>Z 0 fc-*-l4 2 4 -2 5V523IT5 0 7v 

i o o orfet±tcuQ»T«c tifT-s5c mumz* a*4-t-* 

[0 0 3 1 ] 

02 b 14. 7v*7^08«0*JSm^U ^*i(C*u»Ttt. HS 2 3 

2 1 14-;*** U. A'-All^SC^nt, ffUE1$3i*a f *R3fcS2 6 ^O* 
»K*SQ-y K3 3*Ty5iiaftfcfc*0>*O«tfM**8SJtT*e 3K»B 2 8 A' 
6>0»l435R|fe2 2 6<7)«*jftoT0«2 3F*iKi£*?*o JS« 2 3 
fcicj: f*3E2 5t4Qy K3 3 tTtf # fcSBttJKBBi* ti 

**t>*K -?co±y5T5Bsa>f*3gi4/j\i? < $ ti* c ^sjfcnsflrtiwjfcftjitf 

mi4$ : 4*><7)®2 7±T*»t, C©»»<0BU«aLfciK9l«)atita.y K3 3 
[0 0 3 2] 

U e jKmKSl/^'^COiSS^I&^^T'. v^ASift LT(7>*2-?-<7)ISizit4. 
[0 0 3 3 ] 

AT 4 lC*>lt*£T<7),S,@l4. ff S U < tt7^5 -*7 At8<7M£&t£ v-*P*JCB 
Sft* e CO->-XttMSB€JR«B2 8t««PIi;MlciiO»T*. «M*5> 
-*14 7 6. 2 X 7 6. 2 mm (3X3-f>f) OIET? ff^ffii® £ * L . 
^CKBizUHM 0 %gWAtl*>t«>tw4i*iCiBg2 5 . 4 mm ( 1 tf> 
AyTfc^e Hie. «IMt->-»tt. £ft*#aM*7S'*T/.«>*«&«i: 
-1ST S CI fcSFFL^o, S73-b>-9--4 8 . 5 0 (AffeORB J: U * *tt 
S&€*#-3 0 1sf!M4*>-*l4, fc-*-. 00*.l4"7y h7U;^ (fffi«€) * 
_ . y .>' t - $ r_xu r iaff-b>^-t»AT*7v:t^-5e 0&*«4 0^, J& 
«K2 6t7-pt^27 0 4:* JIB T *o •8^**4 0<7)#£ t>£3*E2 6 t7" 
D-c^«7 0 £COlB5<7)Ettfc2 5 cmtftiV^Ctff't?* bo c — alW^^. 
22 6. 7 Omo*«aift«»T*. 2tf^5l£2 6 %IS^**4 0 
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o 

[0 0 2 8] 

2 8 t4 . r 7 ^ v *> a sR^SJ (flush vaporizer) t 
LTffi^$ti*^^lC(4*ia?ti«f^o «>ie^H^3R%«2 8 0B«« 

tfJoTE^^CA^lMSTe^^Cli^So MB 2 814. 

CBi;*u»«*t«*T*. CCO5IJ50!|lC^i>T{4. KSd ti«:«?(43RftB 2 

[0 0 2 9] 

3S^S2 6 ^3S^S2 8 *a«^. Ctil4^««--y^r^> y * * tlK»-v^ 
y^^tiAcO F HC4 ^6fi, ^ U T»« ilJSfljltT^SS^lWB^H^ 
ffiffl$nS4^WavOA> 7 ^t)?ti5o ^£2 6 14. ±y'J>?'-3 0J 
U*3R^*D 3 2 *«^2>o 2 6 14. *»WlC?R^g2 8 tC «t U 6 tl«: # 

[0 0 3 0] 

$t£2 6rt03KSia**-W3ET*fe«><Z>E*-b>^- 3 4 #\ $7$ L < I4s£ 
51SUD3 2 ICB^tlio H6^i4. E73t>^-3 4 *±->'J>^- 30i:I<: 

. BUS 2 8£l*lJ|3)i;;a«ll2j03ft$n*o K77-b>1f~ 3 4 14. ^S2 6F*3 
OWe»*»i3-S:<Dffi**»*&«)*^ES2 4 t7'nt7t-EiOS9i^-7' 
rtT«***3*e»n*o iS^S2 6rtOE73tf'tTt*i:, f>Be«2 4l4<fc>;^ 
<<0»B»«t^K$^*f8#t«W*« tSoT. K73ir>^- 3 4 £#E3S2 
4 tU. ^HUTSR*SrtOflE^*ra-b^a7 0 f*3CDE£> t WTK^? tl 
*B<0ilBlc*W*mB«*O«mB«fft«>«O«Brtc=«|»T«*-5iCf¥» 
■T^c C(75v^xi*tCfct>T. ftB03KSlff*€?l«3J:T*^«)Of5«W|B]i4^ 
ffifiUtZ^I 0«?T»-Sc »SU 14. tt77-b>-y-- 3 4 14. ? )\, XT - 1 . 
36kg/cm2 (1 0 0 0 hA) (DSa^ffi^ttXW *Offe(0ra««f KiS'SHS: 

^6B«T5o -S»WI^*t^Tl4, i&Eli^4 0l4SiST'ai»T2>«i: 9 

■5^«WlZ*it^Tl4. ±TC75^1*v-^t47 L ^'K>*^U y V 8 1 0 

1. <ft«R£) (iffiffll^) o«f»»KaW»4T**e »^ 

B1£9S * «^ L »oB«i ftBBM i: OttsjtttffljM* * 581^1 A e 
«t-5tCte|t$tl>titWJM©#4 4 «5tJxl4*. MSK0^7J^> > >, T> Y<? 
T _^vi-^-* y*y) ^12 2 a n-5 0 5x^^14. 121 1 Atl^$ n/^^ o 

i;a£5lJtcaB$tl. + caa<0^4 4 ' *. I «<7)Jt1Hft9«#4 4 0ftt3*HC«fflT 
i;tn'«4o it^*»lffil^4 4 14. jft»r#4 2v0TaftT'/>^1 ^COE77it4 8 
. 5 QXlfM%tmiS 4 t«»t>«r*i»*lt4 6 0±-ai:lA 4 ti5o El^CDSiasftl 
C^v.>Tl4. Jt-M*?t4. «^*1ff4 0%a*«*ltlfljhL^Tt^B2E^a y^ 

i^TU. «5 4 (4^$ 203. 2mm (8<>?-) . M9. 5 2 5 mm (0. 
37 5< >-9=-) . •? UTF*9S7. 1 12mm (0. 2 8 0-Of) Tft^ 95 

4 44. »^aHf4 OrtTCnfcfSJ'UKlSHt iti5 e 75&<r>— num^Z 45 
^T14. iRSl^Baaif 4 0«aoTan5t*tf)t5 4OW31B<0BE73lftTt4 
0. 1 3 6g/cm2 (o. 1 HO £T'*3 C 

[0 0 3 41 

li^ai«4 0 14. mftOC VD ->^-r All45W^T55Rm«nie^«<75iai2t^ift»^ 

ffl$n*/t-f r<DrtSJ:»;*et^s ( i . d. ) u<(4. »izt» 

¥4 OC5f*3^t4 1 2 ^e. 4 0 mm<DfSjT'«> «t U < l4f*3&l4lA2 5 mm 

n*. »«'i*«i^atf)iftna2 6t7at^£? o. (Ei4 a -d# 

5 0HJ:u*< *i*««/rr»» 4 o^ftcTyn-tz^S? o;:stni c 

ft, 1 0%WTCD*Mft«) T'T'P-fe^St-ai&n^o SllCffS U^HWJT'(4. 




10 0 3 5] 

ft, *5 4 0B8P2SS5 7/ 5 9 ttiX^5 fl Soc, 2 <1<7>E73 -tz - 4 

8, 5 o^&off^jaisiKoatftfs 4ic^it5Et?i6T«5wu. zntr^*; 
o (*3£>E73 <*>b * zntttottn t-*5o n 

ftff*lttt»i;7iU^-^* JW28HCI* 1 3. 5 9 5 g/cm-' ( 
1 0 h;u) *IS-o 0 a«ftS*»ff^ItU. »««>M5 hD> (iBff«) l 2 1 

;u6 2 2 APtJU (BMS£) nj« (bakeab I e) *2/E73S!»« (X K 

^jA^qJte) t#c. n'7hQ> 3!»SSti> Hflfici 5 0t;*KB 

flEfcT3«aMV<7 M3> (MS) fcttGcUT* 2 0 01CTfT»T**5lc» 

[0 0 3 6] 

^u# r a< snsirssu^i+en/iro ^*>'>?3E*3U ft*s*s ft* 

c etc, ^JftS^^-h^VStifco ^^^«JiOIT'tiJi*ti, *utpj 
SSttttSftfco M«*ifcSE««0^tSnfc»«tca^T«J:?u:K 

, 2 o otTW«ffl«>^»i:, /<7hp> <m«> a»Bi=43W«tra«icff 

10 0 3 7] 

12 3 bCC^SftfcSiJCDimffllCfc^Ttf. 5 4 §l/iT'i^lS7'n 

•;C56^ Ii:ilBM5 4 W^aiClSj^oT^l/ie ^Q7^5 6tltfT 

OtXJ7 0LCf*£T*o EJ^*tlfc^7'->^T-A 1 SOW, TiHf>1 5 2> 
/MJ-JAl 54, XUTBMbtt* (N2O) 1 5 6fl3V-^tiiJ. -tibSV 
-^^SO/f^M^MMWII 6 5/ 1 6 6/ 1 6 7 £*TTS*I5XO#1 6 
2/1 6 4 /1 6 9 SUM 6 1 /1 6 3/1 6 8 II* l JfflS2£ tl* 0 
10 0 4 3] 

4 0 *iftoT#1 5 7 S»»J, M43 Sift U 7Q-b 7 OtCA*- 

aRJBJpfjfcftfcflK V-*1 5 2#6>0>TJU=r>tf#l 5 7 ?:aoT7*Dt^S 
7 0iiA'J£7 OrtOA'^tiiumTo *M 5 5, 1 5 8X1* 1 5 8 0>'>fr < 
11B£IW«UT#1 6 0 £B8< CtlC<£ »K CVDRl'l 0O«m7'>^f 

[0 0 4 4] 

V-^ 1 5 4 A^Oa'J-JAU. #M 5 7 ^gT^nt^S? 0(*3lC5£&tW 
<?ft*£, + 7 4£*S8 8 t<D(S)^«T5 «t ? llSMff * AoTiafc 

ft*c 

[0 0 4 5] 

9lCg&It£ tl5. SI 4 a K^SftfcT'Piz^tt^V'^A 1 6«, 7*P 
t727 0 , >t7-A yK7 2M*«ft7 ? 7 4 
[0 0 4 6] 

£ftfc 6 0 6 1 TJU*-0/*T'ff*&£ ft. 5 0^**6 3 0 Or <7)|B|T'JI1k$ ft * 
e 7*nt^S7 0«?7t^*-M2 3Hl, -ft«* ^XM- % 7*Diz^ 
£7 0tct±*LAftT5fc«iC7 x/\-/\> "5* fcfi** 



#m 2 0 0 2 - 5 1 1 529 

C£iC«fc*K JBft&M 5^^@A,T- tiffin S [B){7)§ **rt f irt£> £ ft £ c 

ft*c E«r*»* U^SttttBtefc^Tii, ? y K^^-^O^fflX«5S^^B«f 
&£*ft, -JlT7P-;75 4-tt, *»KJiC, ^4 0 54, 

T-5i$t7)KSift*<t o tempi $ ft 1 «OM«S*«^fltT*« 

[0 0 3 8] 

3W«i$ftfc7'^i-'5i*v-X5 5^03 bC^SftS, Cftli, ffllE^Stt 
[0 0 3 9] 

-y--|gtocosijffl;i'-yF*3T>3e«i+4 6 tffi*^t5t*e>ft5 6 a*i+4 

6«> tt&M 4 0 (Zfett5JE73StciaT*7-f- h'/^y ^s C07< 

% 3tt»It4 BTM^Htzt #<7)ttSSi«4 Ort(OE73SIS^ft 

■Tftliilftd^^o itWMW^ 4 4<7)C<Dfc»UfcHSEtts »*lt4 6Tffl3E*ft 

tg II 1? T 5 « IZ il £ T * $ T « 1 1 6 ft 5 o 
[0 0 4 0] 

10 0 4 1 ] 

^^>H*»J»^^ ->^xA 1 4li, aatt4 6(7)Tatca^ft^:^ 2 0iSi*f 
5 8> ffjjilfMfflicMSftfcHPSyyn (SIR^) ^S«^*» 
[0 0 4 2] 

3R*atr^^«*«l»<0^7v^f-A1 2, 1 4 tmm-fn*xnxvfis 

Z>tz*>^A±ty# 1 2 SO^^mitSftSo 7"Pt^S7 OU, HtCS7 0<D±aR 
@^7 8 0AD*- h7 6SU17 0OT'X«^8 2 0f#m#- h8 0%iA, 
35RSl>lltU-ftlCJ:U«a$ftic 18^31*4 O0>ttJdttAatf- h 7 6^^ 
TS7 0 P*31C5? 3 iii Lx -75. »Sl#- h 8 0 tfl#5i<* 7 >^f-i» 1 8tC»fi$ 

«• < t>1 H<7?5§ij<75£77*>"*-5 3 (Witf, §*^E77lt) ) tfS^ftSc 
[ 0 0 4 7 ] 

. > + 9 _^. y K 7 2^, yat^S7 0t±»B»7 8tTM^8 2ttzi} 
»T5 C -3IJ8WtC*jt>rW. yt7-^-;' K7 2tt. iW^y^^M ^ *5 
U f 8EKX y>r;u> ftfc6 0 6 1 7^u = ^.O^J: U =0* U , ^^COifift^rjJO 

0iftSa8 4 l^tif b 4-RtSO^T*>5o yf7-A 7 K7 2lM24a iZyji 
S ftrcg«iMXU^t!lSiO^-rft* l T'&5e rgE»£iJ yf Kll, Cft 

9tCM«Slt*-> + 7-^ y K?*«, ff$Lt*« 
JSUIlZfca^TW. Kli. EJ 5 a IZfjiZ tlfz «t .9 IC/J^ 8 4 <0 

tlpfrtzttffl3C<k^fi#^o; i) xT-)\,<n#<nTi>"f zmxZo dfte>co# <t 

i N i TP < □ 1f>y>K^, ^JU^^^-T'^UA^eJ^) tt, -7 

-f <7 P^«2J0X $ ft £ f- 1> > t - v -9- JUCO^* «t U **M!3Mfc$ai* ^ e> ft 
5, -MWiCisi^tt, ISfr'?)2. 5 4 mm (0. l-f>*> T'*5#tf, 

^iftfci:*tc98<o #ti, = <J W?^TJSPC ^-T'J7 7 ;u^< i*TZ.ft* 
[ 0 0 4 8] 

SH<7)«tt15!llC*^T«. 5/f7-A-/K7 2U. 0 X/n- 8 8 WiBStCiSffil b 
ftBSIf T*^$^tfi«T*5»c CCOSH^^'EIS blc¥®EST^$ft. SS5 
c lZffl975*»6<7)«HSJT^*ft*o EtfCT)^ -jic, ->r7-^ y K7 2 WJitTK 
SE$ft*J:~>iC*$tf ';>?~7 3lC2»SJtelCffiiM'tlte.ft, ^oBJE^ft^y 



10 0 4 9] 

T3«S4t8 2C|m«*ft-;^7 4 11. »Wi-yW7*OFHC 
IBiRfi<JlZjea-fe7S >'^^ra«4-7U-A^rU"f (f I ame-s 
pray) OSHbT*^ 5 * O A XI* * OttTfi4a»« $ tl $ . *ffif»f y 9 7 4 

u. MiT-frffittW^adn^aMse 8 -pcest?*** 
5, i«ft77 7 4ff)a«*a8£-r*A:«)ice^iamiBJttt« r 7\:7 sw-^c 

J#A£*So *t5fi"y^7 4«. *<Bte0>^7 5 J*JK*PA£ ft £7 ^ K7<ry 
7* (Ml«) *-h'Jr>'t-f- (^h>iU9MJ7ft-f-f>^i 

(-f^^7f, — feV>J:*JA¥BIII) KJ:Uflfl«&*ti*o 
K«l=*U*Ttt* t-$-«,fi?7 6. 2mm (3«f .186. 3 5m 

m (0. 2 5 -f >*> Tft* 0 b-*-tt. 2 4 -2 5 V3E»C*l*T 5 0 77 

h*0ttSU *ol 0 0 0'CWj:i:»^T'*5o L#U fc-2-ll, *S63iC 
*S56 5 OtT'f^U J:U»iil=tt« 3 0 0- 5 0 0 X, T'ftttT 5 . ZtihO 
Mil. 9 xn-^Jftfita5»CVDyD-b^tC* It 5115865* i&Q&iRS. EDt>8 

0 0- 1 3 0 Or «£ U<£l>ifi/gT'&£c *3MJ|0)v*t-AIC*j^TI!* * 

10 0 5 03 

±M<nvm^fSL^fit3^x. xudft^rasuT. u-tr-* 

i*-fti0)J»£t>. fctfitf 701:72 0>«0>M J: »J*^S*£ifltt£ ft« 
[0 0 5 1 ] 

-JS»0ii::*5V.*Tll, «SiBi7 9C«£M**Sf-*79 7 4 tC*atXllX3E<0>< 

7P->-ji K7 7 K7 2 *>>£>T75lC#tf\ 'J>9*BtfcL. 

-* 04^*18 8 8^*^+1*0 7P->-^ K7 7 lis yt7-A 7 K7 2*a 
LT£*£8 8<B«£M*«W*££4fc*W#;<02ftft£»|o]*1*3o 
10 0 5 5] 

Jift777 4 *tfi* + -y9 7 4« r l!HJf4»&ntil/A'-^-9 6 CC 

i: ijftK^enio x^^-9-9 6*i«sne»$ n* 0 x 1^-9-9 6 w 
T-coeaiz * o ra*K}cc«» bt«t* * « Wt7?7 4 co^s 

Xft«1 0 1 lCJ:»J»fcT**« l«ft7^7 4 tJUSS-ttSCfclCJ^K & 
Sft7f74tt, 6lC«t U£R$ftfcfc#. >f7-A7K7 

tic 

10 0 5 6] 

MlC. ->^7-^^ K7 2. 77794, ^m'7^-ffl'J>78 9 , 
7n _.>_ju K7 7»I/*«8 8 11. #t|SJ Its fcjrllWffittJIXtfMT** 6 
UTKfltfM * * * * f £ f 5 T- * * o Rg£ * ft it 1 n * * M« % i 
«i 0 c<7)SWC7) (-779 9 4 i;<fc £>ft£t $co) H&u. $?SL<u& 
*SOag<7)*5 1 2 0%**;** <$r^o SfflOffd (XUiBS) 11. **S88<7) 
%SBT*xu^'-^-<75i£a^B8ttT*So 7*P-b^c7)?7^ti*CCT)2ra 

11. auroc v DfifDiiposiBiJ: *;#<c»i'h$ < , SoT, »«ic*w*«»o 

1 0 0 5 73 

. miEfflSf)ia^5aflrxti?i®(-*jtT5Sf&jSflEt-<t 'jktes tutssfffcTsc 



^2 0 0 2-5 1 1 529 

3jnaMM&*S45±?i£Jt-r e t * - ftc»fi s^x 5 :t#?*« 8 
(15uh<i 0 ox&tt^ratWL) ^ofifeuia— »4^^ea» 
ig 'iiiiKi 1 1 >) iz *s it 5 ritJiicRii -pesetas nri^i, 

0ST'tl. *^5 8 8i:^lT, SCD^CDftfeOS^l^lW U TjB>ft£ll3£-;i&0)/W T 7 
58Ht*Ci:lCJ:^K »j»(i«>S^e"P*«— 3(7)«ifi (ffilitf<1 0 0» # 
&9J0>4R» «5D^ltl'< 1 1 1 » ^*?nic Z<D/« T7^^5lCll. 
f t7 77 4 *, SStt«(B(C«J#$n*ra-b^S7 0SV'yn-tzXS7 0f*3C0 
^ <DffeO«flcM A* 6 «m6U tcjglfr S «> t= -b 7 5 y 9 'J > 9 ^ftffi $tl5 e 
HHM1, -r ITJ: U«ifttClJ, ypt^SI 8C7)T73S^S:, ^^v9SLK^2 

[0 0 5 2] 

£*E8 8. «Ail->U3>*.5lltt:9x/\-H*«^-r-y 97 4 lwlR*J ttlt 6> tl 

. f^t>tifca>»5Lii2aao/WT^«JiDi6*i*o ^^9 (xti95>y> 9 4 

# ^ t 9-A 7 K7 2 d> 6T/o 8 8 cDtt^ 6 fl« 0 . 5 *» 6. 3 . 5 
mmiii±, J: *J^S6t)twCl 1 . 5*^2. 0 m m £ "7 7 9 T 5 V >9~ € ffcfiET 5 
c ^7^9 4il. *<S8 8<7>a$«tv. ^«58 8 <7>»XUT«T' CVO 5 

^t^B5<'o 7779 4ti*«icifct^e»*t*r*««?3B)se**i. *«w 

<tl. 779U. -f>=iP-r (ftfffi£) 8 5 0 . x;u*'P< (iftffi^. x;u4'n 

TiSIRttJCBJMbT^X^i* (A I 2 Oi) . -»<b>y3> (S i Os) £U* 
[0 0 5 3] 

««ft777 4 J^Ttf fctlfctSil. 777 9 4 liaSffiS 8 0)Ji73T'm*;T 

If 6 ft*e 

[0 0 5 4] 

7'7|ig^$ nt3K* (PECVD, PACVD, PPCVD) 7*a-fe7lC*l>T 
u. 5SS:T?>?l@llSnffi^fiWl^i$ST'*>5c ftoT. OTOS*£'5SKll^«T 

ifisuxti^wtufcirns^nti. iti«*'ftttr**«!ioa5«oiHic^»<7) 
^Mitmu. ctit)»ffliic^it5-aL/tt6ii*5B«>«e emtLT. ins 

elC^$tifcJ:^C. *«<0ja^*tifc2jHffl1 9 4 <0QlC^fi£ S tifc3R»0 1 
92tf. SjBS1 9 4**5.«tifcE*lC*iltS^«»l 9 2 0*£»<fc*Jt ) *fcU 

[0 0 5 8 ] 

H4-«j±«<?)^«>i-, ®5 dutemxtmm <pvd> icj:*;«$ja$nfcAsau 

4-I»H 9 2 fc^-Tc 3SR««Jft1 9 211. 2>P3S1 9 4 <D3S^**tC*j^T3P 
WlC/hSi-^B^JBJft* tifc»*t*0. Ccr>^*5»U. PVD 

(D4WT* S^fiH40«»M«rtR»^*^ < o 
[0 0 5 9] 

U^L. «HSfl«IlC. m$ f tl. CClCtt^$tlft*IJlt=l:*;*-3*fl*<n^ 

. SI81 9 4 0D(cfcit**ft«a*ii«£izi*e>sft$. emu. 

. iniE^Hcoid^i2ST'il^< TS®i:^it^SJt?jlKi^^«t ^KS^n, ss» 
[0 0 6 0] 

ttSfc (»*L<B**<<>3«) c7)t*>A>'. JtS*r777 4(D^jaoT« 

«ft7^7 4t«^e ex*Av^«i«t*-r*RttttT**o * 4 *'5f> 

7 4 aO--3A f ®4 alC^$tl* 0 ZOmnmiZis^X U. f>tl. 7"Pt7l 
7 0<7)T-3iS^8 2^JKSlwJR»mit6ti*o XU^-9-9 6 A f TKt5 S 
U. ^7-^ 777 4liTi3tS-£8 2 OJ5®lC(fil^ ^ T t*> $ it l J 5» c S« 
ft 7 77 4 tfS^K&iSTSfc, e>tl*tfif-^ y 9 7 4 <T>JBiB Sfto T-f*^ 
. JtS88€f*777 4 «»S«L,Ti»*iif*o 8 8 * * -y.9 7 4^6 



[0 0 6 1 ] 

El 4 blC^Sn/*:»iJ05»»ffSlw^^TW. geSS$i]fcf>7 4 aOS^'Q-? 
8 1(;«tiJ * - y 0 7 4 (CIS U ft it 6 n 5 o XQ-X 8 1 O § Sift £ I* 3 ft 

JSf&T£c 04 blCjFSft*«*9C*+y?7 4 ^5S£lC»ifiLfc£Sl2. f> 

7 4 8tt»a$nTf-f^7 4 tift'K **S8 8 t»*±lf T x * v ? 7 4 CO 
g^^ito IL/A'-^- 9 6 tf, ft7^74t yt7-A 7 K7 2 ICfSj^o 
-nS%_tlf*fc»KtiBE$ft*fc*li, tT>7 UUffy^ 4F*)CDxp-X 

c 

[0 0 6 2] 

g|4bU. ^+ y?7 40fflE€i!Kj»^&^^^T*/c»<?)5£«Piei«f^y^ 
EM >?"8 9 &*tc y^7 4CTHBISU, fcMtfJi::, 

8 8 tSfCt*t^JS«?miE»««»"€»<OiR»<0»»^«Wfto Xft^fiE**" v * 

0 tfcoT. 3£»^Ifil«ry v^-ffi'^>^8 9<?)«ffitC<t*K 7 4 CDteSi 

[0 0 6 3] 

3£»^g6*>r"-y*-E 8 9tt, f>7 4 atffJfefflLfcfcfcOXtSS 8 ffl 
CD3T#t LTt>^fflT5o lOtiO, **S8 8U, **S*-+y?7 4 C^SWS 
Lfr^o 8 fc^r y ?7 4 t£>[SU3tfrj0. 38mm (0. 01 5< 

>*) (ftlWratfASo >i«* n^J: ^COWIBU. fc£*6 8 8 

tOBTHI^ItSA'^^^TSfcStlS. 77^7^94U, *tfi 8 8 
COtf C0BK[E] ?: 85M L, ClftCJ: M^M O U&«> So *« 8 8tOf 



«S 2002-511529 

W5lUftiJ®$ ft*< 
[0 0 6 4] 

04 c li, * + ?flf>xv>HM0)ttac**i: *<BEI4 b(D»iijf>Tc 
[0 0 6 5] 

iBIKBtJli, -tz>^-8 7 , ffliiU>TUA»U-1f-*WT*#¥«l** 
^-tf7aizX27 0ic&ltt>ft, J»»*ftfcaBCDJ*SXlMfc*Wtt*SH*tt 
7Dt^S7 0<7>jaB3M*£iB!)£T£c 
[0 0 6 6] 

»tt<D*7va*A. gp^^m^^v^^Ai 8«, S#ttic«, v*?-^ 
■y K7 2<7yffilE0fffi«$ttK*T*J:9lC»tt*ft*o #51* :7~v*-r A 1 8U 
, rPi:^S7 2 ft*#StfM 1 1 0. h7-y7§«8 

5, :EU r *2tf>7*1 1 2 (i^^-FMA^-i-O^-tva^k 1 

ZO*>7U. 7-nt^S7 0O£*HMTJ*9UIW1 1 OCSMSSft* C 

nc^u, iRft^rp-b^s? 0 a»e>*Mri**i i o saoTsasiTSo suns 

8 3^I*ti, 7"nt^S7 0^69551 £ftfclK5W>*£imiU &oT, 7G 

S8 5liJl2tf>yi 1 2fc«^#8 3cfl)B(;ttIi*i* e CW^^7*§g 
8 5 0Sttl*« *fi*501Be«U(3Rat. itifl f *ffi*>7 p l 1 2lCifiT*<fcU 
tiUZ*<D±&#*m&T*ZtT'$>Z>c 77*§B8 51*, IRKMlfl5J&& 

So 

[0 0 6 7] 

03 1 C-DtC^SftfcSWtf* L^SttGIKfc^Ti*. h^-yy8 5<7>ftfcU 
;:^777M'-8 5' tfteE£ft*o X^77^-8 5' 1*, 7 J ot^7^ 



*x a *»&ttiT?T<»fttiiai s»*ict «o /j«tt**oi&ai*o»e«»<fBjsajt 
, *a) :nw, 5 om'/h r «T<7)a*rea§ir*o fcrnafffl^- 

^"9 5COPJB?l52£*#Jffl)TS J: *>7*9 5li. 7 , n7iW-^«8« 
«T««l*>;*?Afctt£*ft*. E»aKtCOJ:^«=«l»T*CttCJ:*K * 
>^9 5 J:U^-3tO«*J#8 SIKtCt^T'SS, 
[0 0 6 8] 

2. 14, 15, 18, 1 5 0<7)£li, v*^A»6iBiftl/fc 

t^»^s*s^*^tiBfli;a»*J:^t=ffii«s«rttcH* 7v^f^ 
Att»i 8 z^i^RiHi 8 otca»**is 0 m«tc^si«Ki 8 6 *w 

TSH2 (DSPflSSg 1 8 4 , 7nt^*"^1f7y^fi» 1 SOtS^lt*, 
[0 0 6 9] 

C^IZK^^ ti1tm*W7 c s XftT^ZC VD^y'a-^ 1 0 

^*EJ6 a-c lC3«W»ttofc^aET^Sn5o E16 aW, CVD^'/a-^ 

S5S2 0 5, |Rft^^'>^7-i»l 2, «73^lvi-^ 4 2, «^a*SW» 

V-j-'sXT-U 1 4 , ^□-b^^'T'v^^i* 1 6 , 1^-^-9 6 , ^757^ 
-85' , SU'tt^#l 2 5 Iftc 
[0 0 7 0] 

E17U, KSCOCVD^Sl OSU'^OIg^^t)-^ 5>ftfc*7 y^Ti^M 
O/t»C0-fi»!lffll«fi!c«EI%^Tc CVD8I1 0<0»J«tt^n-b^^ 



->'a-^2 2 5 t<fefc*B0Factt»T*7>tt* tiAy3^T^7 h OX7'<7)$JJ®T 

, 1 #O^»J®g^±T(07'a^^lSKS^^II? : rT5lg^^y7i^T'Cn6^ 
[0 0 7 1 J 

^E->' a -;U2 1 0i'^L2 2 5 U, C V D»l 1 0 <D±iDMi%m £ ^ L , Igtz 

1 4 , 7Pt^if7'y^f^ 1 6, SlflMltf^v^T-i.l 8 $^A.fc*«0i^<75l7 
^v^^ACOSU, ®7C^$n^^r»$()miWfiJt<75 : E->'a-^2 10, 2 15, 

2 2 0»U r /XW 2 2 5lZ,|:»H*»*n*fl|-3^tf)«rtc»*tfll^*c 

[0 0 7 2] 

f59ili\ 02 aSU*2 biC^5i>T, 3R«1f 1 2U, tt»<754=T, »? 

KS2 0 C0SSC0JBJ«), 7>E#2 4 A»t>ORHB»*Wtta, tt^T^OlOMffl 
, &%8 2 8 0iSgO$i]i», y5U'sR^£2 6 rtOEy^OISmt^Co -n^Wti 

X7*ICJ:Mtt£Stu ^v^-^2 1 0 4"^L2 2 5 O-OJlUffStU:* UtfeS 

[0 0 7 3] 

205 ii, IB^WCVDSiiai 0 IC^^T 0 X/n-^S Sf?T $ , ^tili^< 

$*;a«T'tt^*'&tt, znu, nBia±ocvD»jttK«ufti«r*/i:«)tw 
^-^ms2 o 5o«aafii73tcanffit#A*c<i:<f <, 



1 OS l«O^Dt7tya-A«aS2 0 5 
[ 0 0 7 4] 

i*** va--^{8l3P82 0 SlUBfcfciSTo 
[ 0 0 7 5] 

«t/A'AO^Pt^tva-^*2 0 5 MIC i «xwaa«c5 

^ T * fc' W <0 * 5 * SSBJSfcflfi WiTBttKT^K^T'#5c - £ 
7"Dt«v2-^lMfllR2 0 5tt, «7X/N-&a;u-2->0#(D±»tftt 

[ 0 0 7 63 

flJSJ* v Of'J vx> HE >'a-JUN o. S 7 - 3 5 3SU' 

S 7 - 3 5 5 m%£bi;-*>Z*±W) T*5, «'#«va--»m, 

>^»J vx > h^Vi-^No. S7-3 3 1 i*. Mf»«u:*s it 
[0 0 7 7 3 

MIS %^ L THUS - iHw >;t «; * -f ^T«#t 5:t» f T*5 

o 

[0 0 8 03 

-;u«M»«2 0 5 VDR!llC*soTWI«S n*l». iSD^^i^Va 

->UJU-"7*tt. ra***:/:a-'Wtt«S2 0 5 tOaitT**** ft!><75 

[0 0 8 1 3 

tv,-ii2 1 Ofc^L 2 2 5 t7'nt^^V3.-^*y«l?82 0 5 tttfflOjS 
ffltt^<073*atT***?**o ■JS^'JTy'-tz* (DMA) tt. E7U^dtl 
/cJ:?t3, £*f> 2 3 0P^<0^aiw7"7-t^oJI&4-> t'JttlCf-^ £i« 

!«ffiT47*Q7-f'^ • x-SA*tf><fc 0 fc^-*©^ (0 8 (Cliia^^f ) 
tf. ^-*»ff;SlW«W;MrO/ctf>C. *>"i-iU2 1 0 91^2 2 5 **1:5 

[0 0 8 21 

*UW U ft&ltX « »*Btt ^va-JK S Wo ± v "* - * ffiffl T 

«StCS^vji-JU2 1 0 51^2 2 5XU"7a J tzX*is3.->l<Wmn 2 0 5<7) 

«ittf. ■■»««*«« r tMfc*ft. *u&»i=Eufc&M 

iltf *T***?i§£K«iiT'&*o «S.tfxix^-5r-WJ»^vi-^2 1 5tZ 



S M 2002-511529 
gsu. jsttowa>a»*KiitT*fc«>. aim* 

tt*EEM0>fc», **«OyXfi»tt, 1 2 0VXU2 4 0 V (DV^IfcteSSil 
[0 0 7 83 

[0 0 7 93 

B7*Dt«5;a-;miltt2 0 5 6 <01±»tC»^T * *o ED^. 1 fiXti« 

ff73i*>^~ 3 4 *K^-r-5^it>trffifflT'S *o TJ^ia^ > -;u 2 1 5 li\ 
5BBr#4 2 tft»S-tt*«S"Ja»l«l«->'a-^2 2 0 tC7 4 - KA -y ^7 % K£ 
«#tT'ee e 7*nt^tva-M»»» 2 0 5/J r »«(Z-5a**0«J J E*>'a-JU2 2 

ti^va-^2 2 0U, JE73-b>1f- 3 4 *IWT*E»«WlV2-^ 
2 l 5^b£E73x-i?*^5-i:/J f T'**o COf-$li, «^ai«rt<0l£^* f 
p/tS^* * tt&T * 1-+^ ^ * * * ;5fett5 «) irffiffl T'^So t> 

*MftT«fXttSKTtf*«re>tf* a^«fflJ : Ev r Ji-^2 1 5tt, ^trlCft^LT. 
£73(D^«^fc«)tt*A f S7T«*V>Ct trPt7tya-AM»82 0 5 

ft7i-JU=f-/^- ( f a i lover) It. ^X/N-SR»a« *#ih d « * C 
[0 0 8 33 

@8tt, 07fr^7"D1:^y2-iHKIilS2 0 5 ic J: *J fifcii *±*&af* 

iKoainat^r. u^KJSiaiKfc^Ttt. ^^-y^3 o o 3 o 5 u 

V7 h^XTXli^T-A^XTT'SllT^+V. CVD»I1 0 O^IA-^I 
7 , at^«»^T7 7'3 0 0«f^U3 0 5li. *3H. O X/n-4"L>T * « HJ^ 

*fflW^va-^l-tt»^Hf7*«^r*«» d<7)±jyLSJU-f->t^FlTUT. lit 

ttS* 1 **- E18 0»35f yP"tz^v-^>^ 06, ^f77"3 0 05l^3 
0 5) (7)5S7 *fi£lA$-e* t»lCW1f ^'7'a-b^« f ^#T*5o 09 a. 9 b. 

♦KD-MlMSPSIf^^o-b^^ SV*7'Pt^S57J^77'Dt^r^ie * 
(7MfeCD^7P-tz*. ^^U'il-*1byP-tr^. «B*^DtX, ££:-r>*-P 

[0 0 8 41 

g2 OrtWfcBWHOftM*^*)*!*. CVD»H occjrusff^ns^x 
RB^tifc) ^7^?-7-^tt«Se)i 7 2 3 OtCP- 
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[0 0 8 5 ] 

L^SS5ffiHC<3t>Tl*, Ol/^S&S^iaiT^I 0W±CO^<c7)*x;/ 
y^^^io fc^xyT'tt. ^XM-£4yisUT^£iSS*/> f . fl'J*.i4 r*x 
•y^SStJ . r^x v^<7)^«tB#(Sl («?) J , r§«&3/"£77 U g/cm^) J 

, m&vanmm (mi i i i - s c c m> j , rs^»a* (mi i i \ -s 

c cm) J SU' rOX/N-SS CC> J <D*0V''< i 7*-'?-zmXZ£tf?Z 
rOX/N-ii«J 14, £tex-v-y7S£<7)|«&T'£>Sc .1*114. IfttBStiST'* 

ox^-w^a^oxa^co^ra. a^sx* 7 ^tismuT^**: 

»T*5o -co**). oxM-fisii^isi^tcu^x/N-mT'ti^^^^b^^ 
[0 0 8 6] 

7f-yr3 0 1 U0XM-£gltAft3<J:-pi;:i*«U ^ffi<7>0 XV N-iJU&g 

m (mxit'. ?*T'»ffl^tft^$n*^^ox/>-/x> k^-od*' ;' kt-^i 

3 4) ic. CVDS1 1 O^^x^-SAnf^WCft^C t fcfS-%T*o 'fc^T 
, 7.x ;/ 7*3 0 2 ^Dt^5 7 0 f*3^C9 ^ X/x-CDilW t SMS*" f v O 7 4 IZ 

fciti^x/N-oent ^?ti c 

10 0 8 7] 

(2)1 2a^i^l 2dU, yp-tz^S7 OP^CO^XM-CDfcKi (^777*3 

0 2) z&-£$ezm&z&mK}iz^? 0 zt\t><nm<n&u. rat^g? ocd 

[Zi&fc P*7 hT 7 — A 1 3 4 tcr;i:^^U r ffll®A 4 6<D$miEl«:'^t;c 01 2 all 
4n^T. £tSx + 7774«f>74a-cHL- CV D &8Ji/lTO 14 . 3=*E5t 
'iJOl/^ 8 8 14 C<7)jLtcBA i n2>o OXM-8.814. 7P-fe*g 7 0 CZASffi 
li. 7"P-tr7£7 0Wi?n*' 7 1 3 4 COX > KX7x7£-CD±lZ 

©1 2 blC^StlS^lC. Ptf 7 hT-Atf#a*T7"D-t2^S7 0P*3tZ 
A»). P#7 1 3 4 COSSSlCffiftSnfcOX/^- 8 8 U3MSx^7 7 7 

4 t3Mfix*7 7 t*>7 4 a - c C0±7^dJfta L , ^I/v-(7)§AiV + tt{fffi^ 

10 0 9 1 ] 

®7CO^]®«^ttZiF$ti?t:i2>ir- J £vj.-^2 2 7 14 . El BIC^ 
$titJ:7 £'?X^-1r7'v'7x A 1 9 ^b7'Pt^^y2-^!S!ISIS2 0 5^ 

C)7< - K/<-^ ^{feoisuamrsfcaoic^^n^c 7X/x-lr7->7.xi* 1 
9CD7X/wj£*Q2*l 8 7 14. ffijitl4\ C V DAtS^tC O x/\- 8 8 ±izmm£ 

£ 0 Z<7)«OJ?£COfl|#l41*>^-^va-;u2 2 7lC<t UMt^Ct^T'^ 
. ISIAtfSSCD 1 0 0^>"?"^ hP-Afc^TSttStf^TLfct £ . ir>tf- 
^->'j-Jl,2 2 7 «, T'Pt^t is3.-J^m£2 0 5 u:*7LT. *C7)ttStfSS 
7l/t3t^T:ttfT$5 e C VDC7)3tficr;je3a]lZ^mL?9*S«<7)<7X/\- 
i£*oa$!lt4. «!7X/^-S^®^^;S*^%«t±il.^^>SW-b>^-%#t;^^:^r'#^> 

Mflifc^fc^To »«J<75JK»«aii. OX/\-SI®(7)jSfi£C0iBIS:tC^$ tl 

tO 0 9 2] 

U t/c?*. Ox/n- 8 8 U. yp-b^£7 OrtT'^mSU'^'^tr^ 

>;&3>B*T£>*o #^T'. I218C07.X7 7*3 0 4 tf'O xyw tiBT 0 C ti 
1412)1 2 a 1 2 dlC^$n/ct>C0tj£C0»IST'«>4o P*"7^7-M 3 

4j7 r I^ t K -T; UTfctfix* y7fc">7 4 a -c jfl^b^XM- 8 8 £BlM_Llf . ^ 

x/x-8 8 ^at^j7 oco^icavai-rc *^t. ^773 0 s^cvd 
»ai 0(7)-;i»*f7do cnw^T«t^8iaaizK^$n*T'^oe>o 

[0 0 9 33 

mmi)izftt>nzmM&?y7'a*x<nnx7- ■> t^To iK#HSit77'p 

7.xy73 3 0 5PL 3 3414. -«C&?ESS 2 0 rt<DlfliE^HCDS^;5tf'7-p 

t^s? o^coad*- ^7 6C45i7*££<7)*t^£#jiBiTSc ^s§-y^7-p 



&m 2002-511529 
n';'i>->f9-^7 K^^T75iwaaT5, (2) 1 2 c ti. D*'y hT-A 1 3 

4 cr>#&«£ijsnc?x yat^S7 0f*3tr^(z2 uiif *i£Ox/n- 8 8 ^^r 
9 01 2 dic^$n**t:9t^ p*^ kt-ai 3 4 fr'^uTtf e.n«ist^?i 

14. 8 814 e>7 4 e-c±lC&£ e 

[0 0 8 8] 

{2)8tC;r$ n/i^S^-^>lZ^i W^T773 0 3^, CVD« 

{11 opqtcyp^^^^nT^^c^Bco^suvt'^^^tt^c u*>t* 
/n # 7>-^~) l4 0XM-(B]T'S:a.*C ttfT'tZlf. XT ~j f 3 0 3 C*iL>T 

u->e^*H3te^n^b, s^w^x/N-s 8ic^tri4^sco/c«>c^^p- k 

$n/ct4M7>-^-* f ^$ti5 < , 12)9 a. 9 b. 1 OMI H:*OTttW 
?tl/;i:9tC, ^t 1 7 ^3 0 3 (Cfcl7* U vf<7)H?rl4. ffi«#Jta> (^7 7 7*3 
0 3a). S7:«J«) (7x77*3 0 3 b) SUliSli Ut 7 73 0 3 c ) <T> 
tSJ^tt^^to 12)9 a> 9 b. 1 OXtfl 1 ZfZfa± XU. *§£m<DZtiz> 

10 0 8 9] 

*S^O-5l«Smi3fct^TU. rP-tr^^E ->'a-;i-*5^2 0 5 ICD- K$n 

fcuvfu. ^jai4 ixv-j-fftm&tm ^7>-^-iz^oTcxM-coa^ 

^•T^aiSeKjmt^it)*/^^^ -f-i:4 >Jfi£<* n/c^<^-lC4:oT35:E 
10 0 9 0) 

SiJC0HJSi5«JtZ43^T(4, -tz>-9--^7->^7 L i» 1 9 (12)1 B) ^x/>-g 

, Uyt^i^y^^ !8<7)iRm5^oT*<S±^ffl^ 1 0 0*>7Z hP 
*SI^L/cll^i4, -b>^-1t7vXxAl4. 

K^CO^x/N-^aiSl^ 45l7*?K^2 SOitWiw^ftS^ISI 

[0 0 9 4] 

0 9a 4i^^S^77*P-b^l4. Uvk'07'a^7i>^lC> : E , J 

SESX^. ( rvi/^Tt;7MJ ^4C«i:'m£$ti*) ft7^74t ( 

ti7j §lff$£7Jl+ 3 4 . 4 8 , 5 0 , 5 1 JStlf 5 3 £f*Kl$ -ttKmr iSTDftfJ 

aity--;i'2 i 5 k** <(w^-rs 0 

[0 0 9 5] 

^f y73 3 QIZH^T. ff73-b>1f- 3 4 Iw43l7 41£y 4 7l4. S73ir>^-4 
8 lC45lt5ff7D«J:^^* < *ltftl4"**£t\, 7f y^3 3 HC*il>T, a/tJ-b 
>1f-4 8 IZ 43 It 5117^14. tt73"b>^-5 0 iZMit&tl* >) ±t < tt It tltf 

t>4^o :* f--v7*3 3 2 (C45^T. ff73-b>1t-5 0 <C4sl7 iK7D«. ST^-tr 
>17 — 5 1 lC4st7*£*J<fc »J7t* < ^ttnu'^e^^o * UT*?*IC C 77 7 7 
3 3 3 H*soT. ff73-b>^-5 1 IZ 4i 17 5 J£ 73 14. C <7)£afitfiJlC45 v^T 14 . E 
73-t>if-5 3lC45^T-SllS$n^E73J:»mi . 5 f6 (Xl4CtiW±) **< 
4' It ntf^r 6 «f v.^ C tl 6 ^ x -/ 7* 3 3 0 «f I > U 3 3 3 CO t* tl ^^filC Si" o 
ii£l4, ^7773 3 4lCJ:UiPS^it7v7T v i*1 2 tZ 7 f - h~/*y7t>m$tl 
. CC7)^tZ45^T, E7J-c>1t~5 1 t5 3 t CO|B)(7DE77ffitC <t ti/j-t; 
Xy^~tC45l7 5^lilE73*^llmr5«i:e>C. «^ (7)17 7 v 7xi*4^C01g^4- > 

[0 0 9 6] 

UvfC0^-7> ["'P-b^ETDj t4, C?X/\- 8 8 lC45t^T v7f-A« f 

TvxA (©10). 5RSl^C0>a»1feiaiir7v7xA (01 0) Xa*7*nti7vSE 
73*J®^77-D1z7 (1231 1) <T)|Bi<7)»^lC«i:UitfiSc?n5o 
[0 0 9 7] 
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MI*?ftfc3K£S2 SUM***, 3K&SS2 8 Oi£RittJtf«iS* W L * UTi* 

o COIMfc^Ufcfc*. g*"f2i"£fllt3 4lC<fc ';E^0>JiiaiS<0«^# r «l3ES 
ti5, j±77tz>+f- 3 4 tC<tWiHSSti*SRSlE?3<?5±KRU, S&S 2 8 (Stf 
•> *x A CD* coffetc t>(D> ffi^tcffiUB^H t U $ ft * mWAfS. flHSfXT 

10 0 9 8] 

@9aM9 bCOjgJfcg^rP-b^tt. fflatt©XUft«#©0K»-f ftir 
tfffiEStlSp «««Sl4«»a8t3tKL*»-3®9 bli^<?ft, ^U01A 
[0 0 9 9] 

tt«tt»A«n«ri». ^77^3 4 1 IC*^T. MfS#4 2tf&£-tf 7~v*xi* 
1 2£#*te<">tt7 y^Ai'bilTi. ^f ^34 2 tf\ #1 6 

0 £3?±KBG<o #IC*X77*3 4 3C*i»T, #1 6 1 £ 1 6 2SU r lll)ff 
£1 65 tltzTi^-n>i]7,ff^ E^J-tz >if- 3 4 lC*5^TJ-)6 7. 9 

8 g/cm-' (5 0 MU) Off atfSHE $ ft 5 $ T. 3R*"£2 6rtC*ASft* 
0 fct*?, 7x7^3 4 3tf. #1 7 0£fl8£#l 6U16 2t^BJU. IC 

H«2 6f*3CDF£7DSSKe *7773 4 A tf*&BLZft&t *C 

. ^77^345^^77*3 4 3t 3 4 4 i: £ N|sli(t»;5&To Nl4#!l 
jLtfl. 2XU^ftiUJiT'*5»o wC0»5SLffltNll. ffiffl * ftSfcKWtMWfc 
i;T$i5Cta f ?* «c fcVT, 77"3 4 6 ^562 2 6 F*3<Dff 7} § 

JI^SniJT', ^77 3 4 7 ^5R*£2 6fl)iS«J*2i:«^T5 c 

£>14\ ^777"3 6 5 « f Cft%*iilt<ft02fflOir^D-b^tctt36ta«(CS 
etc J: aar* ^ d ICft^T *c 

10 10 3] 

*>. ISS22 6^6>05KSl0a««I«4»^. 8la.l4\ B9E%*3R5li:#K# 1 6 
85t/i 6 9 «• & ©B8»^b« * Sf5^^ t u T 7*a t ^Srt * * 

2 e^&wsRSioaaic^rittSi: lt»* ft*. 

10 10 4] 

ica**ftfcj:9C) iKSio««uai^*»sEttu^*/i«>. i*axi*«a«<& 

ftlttlMl 6 5 , 1 6 63Z.U1 6 7^6C)SP5%l«<7>a* ; blWCtft*m5l<7)ai 

»<7)S77 X It itiM <n± 1 0 T * * J: ~> IC * < i£3E £ ft * C £ tfffl * tf «<T 

* It Aft 6 ft®3 * ft *ITOBfc1tcO«(B!ff ttKtt&T 
$ftfcv.*„ ED*. , l/^y^rtWmK^IITttSttfllJ^iftWiSttSft^^o^^ 

. Humana? hiz£-5<faMti&itt { m*zntz 0 m^ o^7rDt^* f 

10 10 5] 

3KSl4Ba)M««^^n*b^«^ aiS<0^7 7 7'3 6 7C*5i*T^£ft* 
«fc?$»«ttfgi::**il£l4, E73-t:>^-4 8 >E7j-tz>^- 5 0 tOfflC7)^ 

fit<ltJI4=i:fclt*E7j-t:>^-Ot±i7]OiaK^ST^*o ^T7 7*3 6 7 IS 
. S73"b>t-3 4. 5 1 SU'5 3 ICttT 6»*«6t: 4=' It *"fe >^ - 4 8 t 5 
0C0ff73)19S«O7O^f-i ?nT». 
{0 10 6] 

En 1 ttyn-b^sa7^«fi«' , t ^rp-t^ti^u'ftafii 3 ^^Dt^t* 
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OH. 4 0 6 k g/cmJ (2 0 p s i ) XUt^ ftULfc?* U A^^X/N-IC 

S^Tio C0t|^. C0)E*W*5f 1 . 36^66. 36g/cm2 (1^ 
6» 5 h^u) T'A^K * t: {-fnizXlZt}} «**}!. 09*b1. 36k 9 /cm 
= (8 0 0#& 1 0 0 0 S U h<M ^g«Pi:T*o 
{0101] 

4 est) tz > ^ - 4 8 $ T T*«: S ft it B «1£73<&T t *» T * fc » ICJtffUSK] 
«|#4 4 ((21 A(Z43lt*4 4* .E)1ClC*5lt544) €^ffiT* 0 0 1 0 (75 
^^-y3 6 0li, ;<DE»14Kat5. ^rv73 6 1 tfm®*&L 

JilHW^ttllEUTi^^^t^T*. * ?T'$>*4§-£1** ^777362*' 
j|^i?ft«5XM-(c«l&d ftTt^3KSlt7>#a«* C Q" > *lt*U iE^ic 

7 -7 3 6 3lcm*Typ-fe*B#ffl->*T^OS!a*»Sfc-T£o gj-^^ 7f y73 
14. |RSlaft(Dfc5!>lC«ffi* ftT^*«9E'» , ll«*4i;*-3t*Tj*«>6ftfcjEil*B« 
{0 1 0 2] 

7x773 6 1 ic^^Tsnaj&'atawa^ttffl* ftTt^«r\.M§^t4, ^777 

3 6 4tf'j±^J*q«l#4 4 ((21 AtCfctt* 4 4 f . 01 C IC 4s It S 4 4 ) 
*l£77^SI»a*^afi£T*iC^-h5TT'**^S^«:^t. feL-f 

L. ^ftU^X/N- 8 8 C43lt5Ea<»MH*i:«*£*>*6ft*o ^7^3 8 
0lCi5t>T. yt 7-^7 K7 2 (DTTjOO X/\-iC*s tt * 7*P -fe 7 0 f*3<7? 
E^^MJStt^lt 5 3 lCJ:*J«ffi«5ft*c >7^^T% ^7v73 8 1 tf. € 

3 8 Oir4s\.^T«SSftfcE73t ilTd «XW1&T*1** J: ^l-ttU#5 

{0 1 0 7] 

El 3 14. iaLT^oTO«il»^7''7 , Pt7t:*PT^5tl5jBll^T7 

^i;77^^7'Dt^T'*5o S»»1f7ra-b;il4. ^7773 9 01C43OT 

»c4^*Ct ^T'#** ^77'7*3 9 1 tf£TOtt»Etf *->*7-/»ttS:««lC 
tl^T^c IT?jKiS2 0ttiB4 2 2 (DMBI/«7l^-f + 7 77 4 0a«t8^ 

?ft* c iOT^T-7^14, J0f»ffi f 7'f^-<r;«ilXt4S»t,«aiT** c ^f-7 
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TDEAT»lf7>tl7«'&fl)»b^> <T i N) £C*lC*< DMAHA 1 
^^TJU^-OA : T a B r.SU'7>t-7^i><')8ft?>5^l' <T a N) t 
Z niCft <Cui (hfac) (tmvs) 6 <0$g ; at tflC T i B r 4 5L it T D 
E ATRtfT>*-T#e>cmit**> (T i N) tCm:«< DMAH^5>(0 
7'JU 5 .-'7At!Et33titZfi{< C u i (hfac) (tmvs) *^0. 51 

[0 12 8] 
[0 12 9] 



[0 13 0] 

ijiai^yp-b^ffiCO^^^^-^-JH 2 Otfiai 5tC^$tl5 0 E^^vf; 

Bfcv*£. ?-7**->-;H 20U, Ha^->*a-JH 22i:l«lT7D 

5 0 £ft$rPii;i*Vi-^01flXtt«*fcfl«> **W5)CVD»Itii 
2 C ^^^^--y-;n 20li, **W5C v D&S 1 0 icjbQxT, ADD- K 
p 7 ^1 2 6. ttPP- KD->7 1 2 8, *>"a -'M 3 0, ^iO^E^i- 

;H 3 2s StfttS* *>'jl-^ 1 2 2 £«A*e E]^<75£Jtt0iK43^Ttt. 
»%5iHbT*fc«)tC3£5iJT'ai5T'** 3<B<DC V D«S 1 0 fi f tt»6n4, Sfl^ 

v d ssi * fiw * c: t « r T # * o :ne.t v i - ;uttii5ijxtt3£5ijr a^ae * 

VZZttfT'ZZo ?7a$-7-JH 2 Ott. MESC, * S □ *-X 
^ 7 7*> > h 7 > K7 f 'J 7 JH-f > ? - 1 v a t^i* (SEMI) s ^3K*X 

[0 1 3 1] 

757$ _ 7 _ JU 2 0(7)S7*Dt^tvi-iHi, — *tw-JSic 1 1B<7)OX 

mfBj^^6 ow)i^-«fiar*, -waitt, iats?a-Ai 2 2 \ 
e/tT'^^-riti?nfc7>«s7p^^^>--^«-^^^*^*^ a ^^^ 

ti{^T*CtlCJ:*mfltSnS 0 (23 1 5l3?nt7-;H 2 OiJ 3 0 0 mm 

cvd«ii occatt* n^8«B»(oiia*yi-in 2 2 *«^t* 0 

ttc-y-jus, ftS£^«u (rta) ^v'i-^%giUti5uc:tT'i»*e 8 l J 
(DKSSfffltCfc^Tli, 77^^-^-JH 2 0rttC«jl$ti^*2?5»e»5x/\- 



%:iR»;tiirc:i:^<. ^x^-% , — a^^asspi^^ftio-ju 1 2 ora^s 

[0 1 3 2] 

^t^^-V-^I 2 OOlKtt. OX/n-^APD- KP-y^l 2 60A73 
75-b >- h 1 3 6rtlCRJ«i?ft*££lC.*UJ»Bi£*l4o »^72-JU 2 2tf> 
D^v h7-i»1 3 4 (^JUy7^*— h J* — '/a >«t *J A^olffi) ffXt}t)'t 
-j H 3 6 jtp£— fftl 1 fi(0^x/\-€B.*;i±JU. ft^X^-*»5IU7— V3 
>1 3 8i:«n« »5lJ^x--> a > 1 3 8C*^T, ««r *jffiaj: UWir*^ 

4 ^i/x-s^t yj-ju 3 0 tcitB/)* u . ::toi/^U3 0 0-5 0 

X/^-W, ^b^>^^O3Ka<0^:«)tCC V D»l 1 0 <D ^Piz ^aftCtt^ £ tl 
2>o KittMl 2 0W:t5f;oTifi, OX/x-«^tO^E >a -it 

1 3 2t:»^$n, oia-u;:c 3 0«?BSBS*K ttJQP- 2 8 

WS4i7J*t!-y h 1 4 OrtlC ^ ti%M < ti*o 
[0 13 3] 

'7X/^-±OK^b^>^J^55»^^ > ^^^S^ra^i^ nfc7x/N-± 
C0»$ 0.0 1 i C7P>C7)niJ»lw-C>^T 1 2 0f^^T'S)2>e ATtlTJ-bv hi 36 
^e>fi5lJ^7 L -v3>1 3 8^. CVDKS1 0^. * lvTffiQ*-b-y M 40 
(Cg3<7X/\-tf>ai*tt. 5?iJtcrj1 OWiTJfei:. imOMt2>2Jl>C 
V DKI 1 0 fcIT577^^-7-^1 2 0<7D£jgi8«tf . 
a*OSI*r «K|B*»v ( ^T 4 5«?«lC-7X/x- 1 <BT'&* e :<D»tt07-^ 
Sffij7 BiB^Ox^-^T-^T'SSo 
10 1 3 4] 

*3£U^^TW. OX/N--h^»«®»%^fiScTS A:»C3Rayp-b^^ffi^ 
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(0 13 5) 

Eli Bit. *fe^0-«fiSc«/Tt, ztaza^xit. &<<nuz9-v-» 

1 2 0 aJBtfl 2 0 b^ItMCMaLTOl^-iaaTi.!: ? £ ft 4 e 
Ox/n-§2U0«!7 0 1 Ol/^-^ -75^^--y-;w*JffllSS 1 2 0 a CO 

asKva-ju 2 2 a 2 5* *-'y-^*ynps 1 2 0 b<ca;g£ 

t5Cti f T#4* ^xy>-a»L««7 0 1 15. «5in- 8 8 

■y h^-i* 13 4a a -JH 2 2 b<7)&— COP**;/ h7-I» 1 3 4 

btC0&T4:3>^-&!ItT4::£A f ?#4o Hfc^tt, OX/n-S»L««I 
7 0 1 ES'J^XM- 8 8 ?n^7 hT-i* 13 4a *'bP*'7 hT 7 -/* 1 3 

10 13 6] 

01 6COCVD3SH1 Oa-cU, C n 6> * 0 x/\-<Of£o#<Dfi&3<0/c*HC 
f 9:itfT&, HTS7l^fct*«< OXM-tt, OX/n-S»L*S« 7 0 

2 a -^1 2 2 bi:«j^TiCt3i f T?4 0 El 6CO«fiScl-«fc 4 Ox 
[0 13 7] 

01 6ic^£ft£*#<ooxn-<7)*!t3ltt. xiigWOx/N-^s 

a-f , tt&tvjL-JH 2 2 a 4: 1 2 2 b. M^7^^-7-M 2 0 a t 
1 2 0bU, £Ttf 1 fflCOXiigltift9«l«7 0 2 ICJ: CCD1W»«tf 
OX/N-^ac0ftfi)^6«ft$T<O±TCO^^->'i-MktJfi^c XiSeWftdffl) 
3S7 0 2 li. §<7-7^^-^-JH 20 aMl 2 0 b COilte* 3tET4*5fc£ 
rot^az 7 h£«A4o f-^-S«7 0 36 f ,SCVO8HOa-f t 
XHg»t«ffl3g7 0 2 ttSi'CttUT*, 
[0 13 8] 

[0 14 3] 

0x/N-^'IE«licjS}^bn4i:. ^7*va>^f7 7 p t**^f7 7 , 7 1 2 IC 
fct>T. ^in-UWv'i-JU 3 0K*>^T^#i£ti* o OXM-COflQ** 
tf\ 0xn-£SttAn*T'&3 7^ 1 COC V D3$l 1 ocoatsig 

83t«J«?t ;/2M*T3tttcniCj£i*»*iCT4c P*-y K7*-A 
1 3 4i f , *7--j71 1 3 K43^T, -taSCO.* ^l^fvT'? 1 4i:*^T^X 
/\-54agr4/*c«)C. aC4*C0^7^^-^-^«W»Sl 2 0 aCOCVD«i 
1 0 a-cC0-^C04=tX{t< o El 6ICU31BC9C VO»l9 a5i^L1 0 c if 
!F£*lTl.*4a*\ 3«lCUKg£<*ft^\ 1 fflCOP^v KT-A 134^ 

7"7-fe* L»4tt«»a»4*>*"r£**«? HB, 2iB, 3i@Xli 3 tiiU-t fc T4 
3fcA f T'*4« CV0»l9a i:*i»T^77/7 1 4 T"7 X/\-**"C V D 
JSTU^i, 1 SCfc^T. Dtf v hT-Atf'Oxn-fcSIStiiT 

c fcic, Ox/n~U^(7)C VD«i»C»a»*ft (ED*>. ^T77"7 1 3lCSi*J) 
. Xtt*SD*>*A--'U 3 2(C^U^$nTfcti**t y h 1 4 0^LT^7 
*?-*>-;U 2 a #6*4 3 tic* U«yM»7L (^f77"7 16) , «^ 

li^iM-w^xM-eat w»«7 o i t^LTSjco^**--;/-^ 120b 

icJMStffcft* {*T-jZfl 1 7) o -*tc. -JiM-aaii, ?^**-;> 
-JU 2 0a<oaet«l»T4^^^3r-'y-ii'«W««7 0 5 aiC*5^T*f7L 

[0 14 4] 

{It £fc-T3C0fflig*itKT43 t *it4. ZOfztf), h5>>'*2-. 
IS. §*XU*t&m«^0X/N-®Cfc^TT'*4/£tt/J^4*2B^^». 

^co^A^h? <5r44:, M^tacoaiEV WltSt//MSWCOSacOS*ii« 
«^T4 ft S*l4C fctf'^o 

[0 14 5] 



^2 0 0 2 - 5 1 1 529 
Eli 7ti, xtae»cl^RiS>^7-i*coft«)C7)sij0«5Jc$:7^ro cai 7 ^ 

t>TU, §77^$-^-JH 2 0a XU'1 2 0 b <0®>»CO«fi»£ c 
V D&l 1 0 . a- Jl- 13 0. ^filtyj-^ 132. tfi&^vawu 

1 2 2) tf\ 7>ttUft^^^^-^-JHfe 1 JeOS7 0 5 a St/ 7 0 5 b £ £ » j fftft 
£ n4 e XiSg»«)ffll^7 0 2 ttO^XZ-y-H'tllWmi 05at705bCD 
SSBKUJU MlC7X/N-SatU««7 0 1 *S8)ffi)T'**o 
[0 13 9] 

EtcSUCOSMtfflKfc^Ttt, ^-7^^-*>-^*9fllS^)-^ ff»Uli*1 2 0a 
Iffe-fiOV^XZ-V-fry 2 0 blw. ^tlCOOXM-^ljl^TU/cCliiSU' 
»7X/x-tt»7X/A-SarU««7 0 1 hilC&M, y IT-U 1 

3 4 blcJUaifS&n*** 3t£ff#T43«i:A'T£4o 
[0 1 4 0) 

ftI4S»«iai(c^W4 2«cOC7^^^-- < y-;to*c«(RSStiSrv.^ SAM 
uai:co7?i*T'E5U$nz:^<<7)^^^^--'y^*oTt>«tt^ cneco^jc^ 

[0 1 4 1] 

El 8W. 01 7Ktf:£ nft«*: 9?f77^^-7-^»87 0 5 a?:^Lft 
HBCO-7 7^^-*y-;H 2 0 a COftlJ^C-g-S ti4^ffifi1]4*^'r > ^"$:^-r e ^ 
^"7 1 0lC^i>T> y KT-i 13 4a if. ADO- KOv^l 26a 
i;BRUt*l*e>*ifcA73*-fe y H 3 6 a e> Ox/n- %gltBR4 0 ^^^T'. ^t 1 
7 77 1 1{C^5^.^T. a*'^h7 7 -i*134 ^-t ng^COTVf- ^TlC^i^Tli 

[0 1 4 2] 

h?-i»1 3 4 IC^Wi^x/N-OSSUUfiJil^^-vs > 1 3 8 IC* 



tl/cc CCOyaiz^tt. ^P y-7j$S4 0 0MH zfei±T'2 5 6MB i t fcLtCO 
[0 1 4 6] 

**«C0C VDSIH 1 0*i*aA,fi7D7 77--»H 2 0 IC «£ »J fft x » 44^- 
[0 14 7] 

K§«€«/MwT4ft«)tC, 2*CO»^oft««<»<7>«»Tait*»tt (&* 
»lCO^T1 5*>^hD-A^) t0a«».»»t»O 0 7^77R«^7^' 
-Mi, -«tc, 0. 1 5 ^ C7P>J: 'J'J^l^mcOx/^<^C^ffi$ 
4 0 0MH rfel±tf5iS«^itija« < 'S^$n44^(i0. 2 5 5 ^D>JT^tt 

[0 1 4 8} 

!E f .c, tjMi^SWItt, 2«e>#<r*R«f»oa*«»J& r -*^«* 
$ 4 * 9 v ?R*1*<0&*IK* «Mt * «f*T 4 o <t 4me«9tttt^ v ^ 

xAofil+w> Ri;yp-b^2:iw*5W4^^co^j»$» : FTo -tcoigm. -7l/\ 

^m-3C^A f W^$ti4o 
[0 1 4 9] 
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10 15 0] 

d-xi J*JH&5it=J-x-< >?\ ;Btf7ajS£IS?l*i*£>T*»<7;rj-x-< 
10 1 5 1] 

{(2) 1 A^tf'l B] 
[01 CSU'I D ) 
[02a] 

zf -> ^ x a 0m m m ? & * c 

(02 b] 

^^(OiKIS it Zf is X x A <Kft\0 HffiffiJtf)® ®0 T * c 
[EI 2 c] 

[0 3 a] 

[0 3 b] 

[©4 a] 

testate fcsa&tsx* ■y^%w-r5*^a)rn-b^^7v^^i»os^st3 

[04 b] 

* i£J8 7 P -b * if 7 v * x <7) 5M O H S$ 1*1 C7) K ® 0 T * * c 
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[04 c] 

>• ?tf:7*Piz;*(2!IlC±lf t>ti£0 4 b<OI?M^^»r®0T-ftio 
(04 d] 

[05a] 

[05 b] 

>; > <7f*j ic 12 U W 6 *i & 5£fc *m «f v * 7 y KOfEE! T * * 0 
[05 c] 

0 5 btC^$n/cv + 7-^^ KSU r 9>^CO®^©®0T'*o 
[05 d] 

[05 e] 
[05 f ] 

[06 a. 6 b£t/6 cl 

<75 C V D SIS tf>- Sf «ffl<O$4a0 T' & * e 
[0 7] 

*&mo— £ »5fH IC£ * C V D COJtf ^tc 
[0 8] 

[0 9 b] 
*f£Ui<7)- Xttftl II * * * XfU- x > Oils 4*T. 
[0103 

to 

[011] 



* yp <b ^SJE^JM^^ ^Vn -b * % c 
[01 2 a 1 2 d] 

*£*£C7)- HJSGflO T'P -b *Sf*3 IC^ x / > - £ *f A T 5 aiE * a 
[013] 

*S^<7)-3I «£ 5 77a "b * « 5*T • 

[0 14] 

USt^Cd: 2> C VD£ilfti::&5ffi^-^£^LTi>£|g00}ffi^ 
[015] 

*&fifitf>2 ^ * * - V- JUOSSftff9OIM0? * 5 o 
[016] 

1017] 

(01 8] 



31 A] 



, A Figure 1 
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Figure IB 
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Figure 5a 
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Figure 5e 
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Figure 5b 



Figure 5f 
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Figure 5d 
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m±B) 2S5S2 B (2000. 5. 2) 

[*Bfi|jE 1 ] 

UBIETY] KB 

[4?t*B$oeB3 

gflfMai.Ti'Sypt^ TJboT. gfttzg *mt-t 5 ftfc»ts*;M» 
*<S(7)M(c a g jgggit * snaor a fe » tzs»B » e> 7 p fi *g^<P*gl 

2 3 mira* % ^et e *: «> tea * * ft ess. 

£*Bi:7Pi!*Sfc*3ii8t,TueBi*B«* 

B&Bif*aessi>*a*-3»;ETeaaf^ atf 
aatf;ai/»*M«BfcafiTe^ tu ^^siftJfti 

sum € itiffl $ n tsstatacfc* itfsr5«t? izmmmmsimmr e 

*Biz«iien*3jSl OiSBo 

[»*3g 3 ] i*atta">$ < t» 1 lB0)£73-b >t-ttt*B*a 2 o» 

9o 

4 1 aafttflffl&Stt t *T 3 n*Si 2 QUI. 

5 ] BBS*** 1 »«>linM**T*«T**«**4 COttJt 

e 

f ft»aa«<oBBDiai»t« a 6 ft *»*is 2 co&Bc 



2002-51 1 529 

lm*i§9) frEBK«lBaiS*mi&Tefc»a)»?RSt«*, S&8(* 

fflffi^K jWM 6) #E a ft tz £ 2 iZ Z ft t sKSS $ 3 fc ft 1= aott <* ft * © « 

^-r*»*i§i OfcBo 

la^iii 03 ^ss^^ot ytf-iz* nen$!R 2 obb« 
ltt#i£i il ^a-b^st*9tca]5»ft/c'>5r< h iS05^3t>t-T'* 

,T, ^P-tz^^-taiSr*^9iw|§*^*3^6ftT^^£Etl-b>-*-%5l= 

«a.*tt*JSl ORB. 

[«*jjn 2) tt&BB^ypiz;*Bi*ca#ftfcttsn* s &u 
&a#, 

^P-tz^Sf^icB^ft/c*<5^^ -y 

T/p-b^x t , tano* *±mm#tm&*« ? ?o*eT;*ffl# t tea* l 

,LM3l*9 OS Jiff * t*Jt5J:^I«»n fc±BSfc "b > * - , £ 

Taa^<r>B5i£^tiBsr*j:9tcB^ft>i:Taa*-b>^- 

t«il«B^2<7>»Bc 

31 £#£^0 vV^XtfCOSMOv^rtCOyp-b^S 
W^^L, B<fi<7)aB30f f 5E/>'7'>*>^OrtIBOiB*J:»J»^B^«1 0»l e 

l»*iSl 53 *>*7-^y K^mkAdTAftB^tBl 2 0i»Bc 
IB$£1 63 S*SrtCB*»*W ^Oisv*-ta«T*J:^Cta*ft 
*>-ttt>ftT^*'J>£ < 1 ra<7>ff£|-b>1t-£MC«a.*fll*il 1 OO&Bo 

IB^i 73 !S3«£f&tttz£jauTu*fc-*-€Siz«A*»* 
nicotic 

[»*i§1 8 3 yp«XrtlzS#ftfc»«**-y?^Si»BBX«2» 
Biffizjgflt* ft£H*3£ 1 03SB. 

[»*IS1 9 3 yp-b^£^ua^ft/c*t5^ J r -y^Xtfxu^'-^-* 



BlzBz.. lUAr_5i-^rP-trv^-tC<tU!fil|»3ft. UT*«ft-;7« 
xi//\'-$-tCcfc »JJM5S-tmeB3j£B 1 <7)«Bc 

l»2jtl§2 03 rnt-y-fr-fl'fffl-fe ft. a-PifflS:.* ft* 

ssiff aoiwsu x transit i'jfts ties jiobb * ftawr *«t^7n7" 
9i»*ftfc»^9s 1 oasa* 

+*«5i^-a> K^-tzaesft/^p-fe*^ 

S«Ef*Ji-B#ftfcS«S. 

s«Bt^n-b^Bt te/tT'^e«iatB*, 
s«K/)»€>ya-t^si*j'vff)*'^-aB«a«Te^-7icB« i ftfcaiBtt. 

-MtttaBTej: ii:e^* ft> S£»»»603HE* ftfc#*»Bfl>na* 

u t fto a t * e> i z r □ 7 5 s ft r t > * r p * ^ - 

t s «t ^> i: a * i ft amn- * x trans * e o a* * »a % m« r e * ■? ic a * n 
/t>aaw«B ^ t u r d tz ^ 2c it * ^b#5R m * wwr e -> * x a t- & o t » 
7n -t * * ■>* - ;u*gasg , 

yn-b^-ti/'a-^tMBSUlJ: »;«^$ft^J:^CSSia^?:8S«Teaa<0 

ynt7t>i - ;u«)aa3s ic «t >; $ ft «t e> csai-ata * *5® r easao 

7Dt7t »m^*ftfe«l:-5tw7'P-b^Sl^<7JIU'<-5' 
- S »JB T 5 X U ^' - 2 - #JflP t >' a ~ ^ 



[»^ 2 33 yp-b^^>i-^«liS* f > •5iA-fea«t»i:7 , P 
-b^2^i«fll U*-D«Ma«)fc»C5Kf < h HH(D»7X/N-£eWAtie<*:-7tCill 
yp-tz^EicOXM-^gltAft. OlA-fiiSlSfiU ^P-fe^S*' 

3273 ^aiiUT 3KnSf*9<7)S73 IC^^SS IC 7 

[»^«2 51 7P-b^^vi-;u«l«Bi;*it^Ttt»ftBfTl/Tv.^es 

li. '>«r< t>2«<7)l£73*y® ; t->'i-JHBJ<?)S73«^K«U. BWStifca*^ 
rn-b^s«f^Wd*eic+^T*e*»5j&»t««L. * ute** tifcSfca* 
ft-r # e 4- b wmMmrn t«ttQ$irej:7ic^^<^i «o-aa«i«* *>* a - n* 
tz ft # u s *^KB*ftfcff»« r «T<fe<r6 tf aaa«i« ^ $ tt e * ? tz 

ttr< 1 ®0>»a*]«l^va-JHZfS#Tei«^2 3<0y*xA c 

i»^ 2 63 ssffioaftaww^^rp-t^^, yp-b^sF*3^<7)^m 
aa%»»rej:?tzjsp5tta*"X33i««Bt=ttsreB«B2 5<o>*t-a« 

[»^ 2 7 3 -T-p-b^^E >'a-iHM«Bt-*i^TttB%Bf7LTt^ey 
p-b^£ff73*Ji»^ ^yp-b^^MtzB^. ZCD^P-b ^EffT:®]®^ 77nt 
7*P-b;<S^OE£!£S3X^ ^ LTrQ*^ff*ftB3Eff^C«t»Te* 
?tZ«*J#lZfii^Te»^«2 3(Dv^rA, 

2 8 3 •^x/^y-^^&'JX/^-tBWAfteBl ota^^v 

mi oBs-=E->'--^*^^x/>-«awsi l K ewBtofe^x/N-ijai^u 

, * LTfiiB^gST L/^t *iz^x/N-€B 1 <?)lla£^ va-JUCgT * ? tc€- 
1»^JI 2 9 3 Si Otf&^v^-^eOlM-SSttAftaf^CDtS 
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. * LT^a^TU/it *lC0X/N-£S2CDtai£*yi-A,U:£T«£ 

tfi£*^fc-tt e> n £&acos$ 2 cd^s -> a 

5 A -7 7 * ? - 'V - JUKtie 

1 <757^^?-7-^*«ffllSC«i: ^ffey«$ti 5H^ll2 8 CDC? 7**- 
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FURTHER INFORMATION CONTINUED FROM PCT/tSA' 210 



1. Claims: 1-20,22-27,41-72 

Apparatus for chemical processing comprising a vaporization 
chamber including a vaporizer and a process chamber in 
coOTiuni cation with said vaporozation chamber and 
chararacterized by having a flow controller for regulating 
vapor flow between said vaporization chamber and said 
process chamber. 

Method for forming a film on a substrate by vaporizing a 
precursor and regulating flow tof the vaporized precursor to 
the process chamber. 



2. Claim : 21 

Cluster tool for semiconductor processing comprising 
-a central wafer handler 
-a process chamber 

-a vaporization chamber including a vaporizer 

-a delivery conduit joining said vaporization chamber and 

said process chamber 

-a flow meter to measure gas flow from the vaporization 

chamber into the process chamber 

-a processor coupled with the flow meter 



3. Claims: 28-31 

Cluster tool apparatus comprising a transport module and a 
plurality of processing systems. 



4, Claims: 32-4G 

Method for depositing a thin film over a semiconductor 
substrate by 

-measuring the vapor pressure of a precursor 

-controlling the rate of vaporization of said precursor in 

response to said measured vapor pressure 

-delivering the vaporized precursor to the surface of said 

semiconductor to form said thin film. 
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